Atherosclerotic vascular disease (AVD) is endemic to the developed world, with known negative outcomes for cognition and brain health. The effects of AVD on the white matter fibers of the brain have not yet been studied using diffusion tensor imaging (DTI). This study examined differences in fractional anisotropy (FA) between AVD and healthy comparison (HC) participants, and described the regional patterns of FA in each group. AVD participants were hypothesized to have lower FA than HC participants, indicating abnormalities in white matter health or organization. 1.5 T diffusion tensor imaging was performed in 35 AVD and 22 HC participants. Mean FA measures were calculated for the white matter of the whole brain, as well for individual lobes. Globally and in every brain region measured except the temporal lobes, there were significant effects of group where AVD participants had lower FA values than their HC counterparts. Group differences in FA remained significant when controlled for white matter hyperintensity (WMH) volume, suggesting that FA detects white matter abnormality above and beyond what is measurable using the older WMH technique. These findings suggest a likely neural substrate underlying the changes in cognition and mood reported in atherosclerotic vascular disease patients.
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Introduction
Atherosclerosis, or the build-up of atherosclerotic plaques in the vasculature, is implicated in roughly half of all deaths in the developed world (Mitchell and Schoen, 2010) . Atherosclerosis poses many risks, including plaque rupture (leading to thrombosis or embolism), obstruction of blood flow, and reduction of the vascular dilation and constriction functions necessary to maintain hemodynamically stable tissue perfusion. Relentless and prolonged hypoperfusion of the brain produces incomplete white matter infarction, a condition histologically similar to that observed in the penumbra of large cerebral infarcts (Pantoni et al., 1996) . It is proposed that brain areas irrigated by shortpenetrating arteries can better tolerate hypotension and hypoperfusion, explaining the relative sparing of the cortex, subcortical arcuate fibers, and the corpus callosum (Moody et al., 1990) . The effects of atherosclerosis on the vessels are reported to be most prominent in the frontal lobes (Mitchell and Schoen, 2010) , and localization studies have found that the frontal lobes, frontal subcortical areas, and frontostriatal pathways are particularly vulnerable to vascular injury in older adults (Raz et al., 2007) . Ischemic damage to the white matter in these areas is the suspected neural substrate for changes in cognition and emotional regulation observed in vascular disease (Boone et al., 1992; Pantoni et al., 1996) .
While a certain extent of white matter lesion development is expected in the course of normal aging (Awad et al., 1986) , white matter lesions are notably more severe among individuals with vascular disease and hypertension (Fazekas et al., 1987; Taylor et al., 2003) . Damage to the white matter is posited to be driven by endothelial dysfunction in the blood vessels (Hoth et al., 2007) . Ischemic damage to white matter appears on T2 and fluidattenuated inversion recovery (FLAIR) MRI imaging as bright areas, or "hyperintensities," in the midst of normal-appearing white matter. These white matter hyperintensities (WMH) are the most
